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Background: Due to the importance of pain control after abdominal surgery, several methods such 
as transversus abdominis plane (TAP) block are used to reduce the pain after surgery. TAP blocks can 
be performed using various ultrasound-guided approaches. Two important approaches to do this are 
ultrasound-guided lateral and posterior approaches. This study aimed to compare the two approaches 
of ultrasound-guided lateral and posterior TAP blocks to control pain after cesarean section.
Materials and methods: In this double-blind clinical trial study, 76 patients scheduled for 
elective cesarean section were selected and randomly divided into two groups of 38 and under-
went spinal anesthesia. For pain management after the surgery, one group underwent lateral 
TAP block and the other group underwent posterior TAP block using 20cc of ropivacaine 0.2% 
on both sides. Pain intensity was evaluated based on Numerical Analog Scale (NAS) at rest and 
when coughing, 2, 4, 6, 12, 24 and 36 hours after surgery.
Results: The pain at rest in the posterior group at all hours post surgery was lower than the 
lateral group, especially at 6, 12 and 24 hours after the surgery and the difference was statisti-
cally significant (p=0.03, p<0.004, p=0.001). 
Conclusion: The results of this study show that ultrasound-guided posterior TAP block 
compared with the lateral TAP block was more effective in pain control after cesarean section.
Keywords: posterior TAP block, lateral TAP block, ultrasound, ropivacaine, cesarean section, 
ultrasound
Introduction
Patients undergoing gynecologic and midwifery surgeries with cross-section incision 
in the lower abdomen have severe pain, especially in the first 2 days after surgery.1–3 
Various approaches such as opioids, epidural catheter insertion and abdominal blocks 
have been used to reduce postoperative pain. The most common method of analgesics 
administration after surgery is applying a multi-modal approach using opioids and non 
steroidal anti inflammatory drugs, but the use of opiates has side effects such as respira-
tory depression, nausea and vomiting, urinary retention and constipation.4,5 Using pain 
control approaches without the use of opioids is effective in improving the quality of 
post-surgical  recovery.4 Transversus abdominis plane (TAP) block can reduce the need 
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for morphine after abdominal surgery including cesarean 
section.6,7
To perform ultrasound-guided TAP block there are many 
approaches such as lateral TAP block and posterior TAP 
block. Posterior approach was also effective in reducing the 
use of opioid analgesics after surgery but previous stud-
ies have not properly investigated the quality of analgesia, 
duration of analgesia and dosage of postoperative opioid 
consumption between these two approaches.8
This study aimed to compare the two approaches of 
ultrasound-guided lateral and posterior TAP blocks in terms 
of pain control and level of opioid consumption after cesar-
ean section.
Materials and methods
This randomized double-blind clinical trial study 
was registered in the Iranian registry of clinical trials 
(IRCT2016120431225N1). The principle of the study proto-
col was approved by the Ethic Committee of Iran University 
of Medical Sciences. The study population included pregnant 
women referred to the University Hospital for cesarean section. 
Inclusion criteria were 18- to 45-year-old American Society of 
Anesthesiologists (ASA) class I pregnant women who under-
went cesarean section with spinal anesthesia. The method of 
the study and advantages and potential disadvantages of the 
block methods were explained to the participants and those 
who gave written consent entered the study. The sample 
size calculation formula was: n=([Zα/2+Zβ]2×2[standard 
deviation]2/[µ1–µ2]2) where n=sample size required in each 
group, µ1=mean pain score in posterior TAP block, µ2=mean 
pain score at second post-operation hour in lateral TAP block 
group, µ1–µ2=clinically significant difference, Zα/2: 5% level 
of significance (1.96), Zβ: 95% power (1.96) and standard 
deviation=1.195. Since no previous study was available on 
this subject, a pilot study was performed among 10 patients 
(5 in each group) in which µ1 was measured as 4.25 and µ2 
as 5. Therefore, n was calculated as 30 for each group which 
gave us a total sample size of 60. Then, to account for a 25% 
drop among patients the final sample size was decided to be 
76. Sampling was stopped after reaching the required number 
of patients. Then, the 76 patients were randomly divided into 
two groups (N=38). Exclusion criteria included: lack of writ-
ten consent, drug abuse, allergic reactions to local anesthetics, 
BMI >35, weigh less than 60 kg, coagulopathies and requiring 
general anesthesia. Spinal anesthesia was administered to all 
women and pulse oximetry monitoring, non invasive blood 
pressure, electrocardiogram and fluid therapy were carried 
out with 500 cc of Ringer’s lactate solution. Patients were 
turned to the left lateral position and were administered spinal 
anesthesia in sterile conditions using 25-G needle with 10 
mg of 0.5% ropivacaine (Molteni, Italy). The operation was 
started after attaining a T4 sensor blockade.
In the event of a >30% decrease in systolic blood pres-
sure, or a systolic blood pressure <80 mm Hg, 10 mg of 
ephedrine (Darupakhsh co, Iran) was injected bolus. In case 
of a heart rate below 50 beats per minute, atropine 0.5 mg 
(Alborzdaru, Iran) was injected. Fluid therapy and calcula-
tion of blood transfusions were performed using the ASA 
method.9 In case of nausea and vomiting 4 mg of ondanse-
tron was slowly injected. After the cesarean and during the 
recovery, the patients were divided into two groups based on 
the Block Randomization Table. When the spinal anesthesia 
sensory level dropped for three levels after patients arrived to 
recovery room (this evaluation was performed using pinprick 
method and cotton alcohol on the anterior abdominal area) 
for one group the lateral TAP block was performed and for 
the other group ultrasound-guided bilateral posterior TAP 
block (Sonosite S-Nerve Ultrasound System) was performed 
using linear probes (6–15MHz) with 40 cc of ropivacaine 
0.2% (Ropivacaine Molteni, Italy). The anesthesiologist per-
forming the block was aware of the block type and recorded 
it, but the patient and the anesthesiology residents were 
blinded to the intervention (lateral or posterior TAP block). 
The anesthesiology residents assessed the patients postop-
eratively, absolutely unaware of the block types. To perform 
the lateral TAP blocks, the patient was in supine position. 
Then the ultrasound probe was located in the midaxillary 
line and local anesthetic injection was administered between 
the two muscle layers of the internal oblique and transverse 
abdominis. For posterior TAP block, the patient was turned 
to the semi-lateral position, the probe was located across the 
posterior axillary area and local anesthetic was injected in 
the posterior junction of the transverse abdominal plane and 
the anterolateral border of the quadratus lumborum muscle. 
The success of the injection was confirmed by the spread of 
local anesthetic under fascia.
Pain intensity according to the Numerical Analog Scale 
(NAS) at rest and while coughing along with nausea and 
vomiting were analyzed and recorded at 2, 4, 6, 12, 24 and 
36 hours after TAP block.
The amount of drug used for analgesia in the first 36 hours 
after surgery, the first request for pain relief medication by 
the patient, complications during block including bleeding, 
peritoneal injection, needle breaking, liver injury and infec-
tion were recorded.
Patients’ analgesic satisfaction 36 hours after surgery was 
measured as: 0=weak, 1=medium, 2=good, 3=very good and 
4=excellent. Pain control in these patients was performed 
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using multi-modal method; so that in addition to lateral 
abdominal block, 1 g apotel (Acetaminophen, UniPharma, 
Greece) was also injected intravenously every 8 hours within 
15 minutes and 25 mg of meperidine (Caspiantamin, Iran) 
was injected intravenously in case of NAS >3.
Statistical analysis
To compare the two groups, Student’s t-test for continuous 
variables and Chi-square test for categorical variables were 
used. All analyses were performed using IBM SPSS for 
Windows version 19, with a two-tailed p<0.05 being con-
sidered significant.
Results
From a total of 79 randomly selected patients who were 
candidates for cesarean section, 3 were excluded according 
to exclusion criteria and 76 cases entered the study. The 
patients were randomized into two groups of posterior TAP 
block and lateral TAP block each with 38 subjects (Figure 1).
Characteristics of the study participants according to 
their group are shown in Table 1. As illustrated there was 
no significant difference regarding the age and weight of 
the participants as well as the frequency of comorbidities 
among two groups. Table 2 shows the mean of NAS scores 
in resting position in different hours after surgery according 
to posterior and lateral block groups. NAS was significantly 
lower in the posterior block group 6, 12 and 24 hours after 
operation; 2.65 (0.62) vs 2.94 (0.51), p=0.03, 3.15 (0.67) vs 
4.63 (0.75), p<0.001 and 3.47 (0.76) vs 4.02 (0.85), p=0.004, 
respectively. Mean values of coughing NAS scores according 
to posterior and lateral block groups are shown in Table 3 
and only the 12-hour postoperative coughing NAS score was 
significantly lower in the posterior block group (p<0.001). 
Table 4 shows the level of patients’ postoperative satisfaction 
among posterior and lateral block groups. Overall, patients’ 
satisfaction was significantly higher in the posterior group 
(p=0.012). As illustrated in Table 5, patients in the posterior 
group requested significantly less postoperative analgesics 
and regarding the time of their request, it took a significantly 
longer time for patients in the posterior group to request 
analgesics. Finally, comparing the incidence of nausea after 
surgery, no significant difference was observed between two 
groups (p=0.74).
Figure 1 The study participant’s selection flowchart.
Abbreviation: TAP, transversus abdominis plane.
79 patients who
were candidates 
for cesarean section
76 patients were
randomly assigned
to:  
3 patients
excluded due
to withdrawal
of consent 
38 lateral
TAP block 
38
posterior
TAP block
Table 1 Baseline characteristics of the study participants in the 
posterior and lateral block groups
Variables Posterior  
block, N=38
Lateral  
block, N=38
p-value
Age, years 29.2 (4.46) 29.5 (4.99) 0.79
Weight, kg 78.1 (7.30) 76.0 (9.16) 0.27
Comorbidities, % 0.07
Hypertension 5.3 5.3 –
Diabetes 2.6 5.3 –
None 92.1 89.5 –
Notes: Data are presented as mean (±SD). p-values are calculated using Student’s 
t-test or Chi-square tests as appropriate.
Table 2 Means of postoperative NAS scores of the posterior 
and lateral block groups in resting position
Postoperative  
resting NAS  
scores, hours
Posterior 
block
Lateral  
block
p-value
2 1.39 (0.49) 1.60 (0.63) 0.11
4 2.34 (0.53) 2.55 (0.64) 0.12
6 2.65 (0.62) 2.94 (0.51) 0.03
12 3.15 (0.67) 4.63 (0.75) <0.001
24 3.47 (0.76) 4.02 (0.85) 0.004
36 4.71 (0.69) 4.84 (0.85) 0.46
Notes: Data are presented as mean (±SD). p-values are calculated using Student’s 
t-test.
Abbreviation: NAS, Numerical Analog Scale.
Table 3 Mean values of postoperative NAS scores of the 
posterior and lateral block groups while coughing
Post-op coughing  
NAS scores, hours
Posterior  
block
Lateral  
block
p-value
2 1.55 (0.68) 1.71 (0.73) 0.33
4 3.18 (0.69) 3.44 (0.68) 0.10
6 3.52 (0.68) 3.78 (0.47) 0.56
12 3.92 (0.63) 5.81 (0.80) <0.001
24 4.26 (0.75) 4.63 (0.81) 0.46
36 6.07 (0.81) 6.05 (0.80) 0.88
Notes: Data are presented as mean values (±SD). p-values are calculated using 
Student’s t-test.
Abbreviation: NAS, Numerical Analog Scale.
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Discussion
According to the results of previous studies, the efficacy of 
using local anesthesia has been shown to reduce the need for 
analgesic medications and to reduce pain after surgery.4 Using 
TAP block for pain reduction after cesarean section and hys-
terectomy improved the recovery of these patients.7,10 Based 
on the results of this study, ultrasound-guided posterior TAP 
block compared with the lateral TAP block was more effective 
in pain control after cesarean section, and created a longer 
analgesia with higher patient satisfaction; the mean values of 
pain score of posterior TAP block was lower in all intervals 
after surgery but only the 12-hour postoperative coughing 
NAS score was significantly lower in the posterior TAP block 
group (p<0.001) and the summation of excellent and very good 
satisfaction scores was 52.7% in the posterior vs 18.4% in the 
lateral TAP group, this result was shown the better effect of 
posterior TAP block in clinical situation. In terms of longer 
duration of analgesia our results were in line with the results 
of the meta-analysis by Abdallah et al.7 In addition, patients 
in the posterior TAP block group required lower dose of drugs 
during the 36 hours after the cesarean section. In a study by Rafi 
et al in 2001,11–13 the TAP block was conducted by anatomical 
landmark and triangle of petit resulting in a better analgesia in 
lower parts of the abdomen; however, using anatomical land-
marks for this block method has a higher risk of complications 
such as nerve and organ damage.
Due to the use of ultrasound in blocks, truncal blocks can 
be simply performed with low frequency of side effects.13 
One of the main causes of pain after laparoscopic surgery 
in gynecologic surgery seems to be visceral pain originating 
from the uterus and vagina. According to one theory, local 
anesthetic used in posterior TAP block approach enters para-
vertebral space and blocks sympathetic pathway resulting 
in relieved visceral pain.14 The pain relief and higher effect 
of this method compared to the other method reduces drug 
consumption and is consequently associated with less side 
effects.16
In a meta-analysis conducted by Abdallah et al,8 the length 
of analgesic effect in the posterior and lateral approaches of 
the transversus abdominal blocks in the surgery of the lower 
transverse abdominal sections were evaluated. Both posterior 
and lateral approaches were examined. The study included 
12 papers with 641 patients. Four papers examined the pos-
terior approach and 8 papers examined the lateral approach. 
The researchers found that the posterior approach was more 
effective in reducing postoperative pain at rest after surgery 
and in the dynamic state and provided longer analgesia than 
the lateral approach. In addition, it reduced morphine con-
sumption 48 hours after the surgery. The results of the above 
analysis are consistent with the results of the present study. 
Numerous reasons are assumed for the difference:
First, injection in posterior areas probably results in the 
transversus abdominal block of lateral cutaneous branches 
of thoracolumbar nerve before branching or anastomosis and 
entering the TAP.17–20
Second, the posterior approach and not the lateral 
approach spreads the local anesthetic regionally and in a 
retrograde fashion in paravertebral space covering from T4 
to L1 within 4 hours after injection and potentially blocks a 
few degrees along the thoracolumbar sympathetic system.21,22 
Evidence suggests that due to the role of sympathetic nervous 
system in pain immediately after surgery, probably this is 
the reason for the posterior approach to achieve faster and 
longer analgesic effect.
Finally, the posterior injection probably causes the forma-
tion of a depot or focus for the local anesthetic in the neu-
rofascial TAP plain. This warehouse of local anesthetic may 
probably justify the better effect of the posterior approach.23,24
Conclusion
The results of this study show that ultrasound-guided poste-
rior block TAP in a multi-modal approach for pain control 
after cesarean section is more suitable than the lateral TAP 
block and creates a longer duration of analgesia and a higher 
patient satisfaction rate of the patients.
Table 4 Level of patients’ 36-hour postoperative analgesic 
satisfaction among posterior and lateral block groups
Postoperative  
level of satisfaction
Posterior  
block, %
Lateral  
block, %
p-value
Excellent 5.3 0 0.012
Very good 47.4 18.4
Good 28.9 57.9
Moderate 18.4 23.7
Notes: Data are presented as frequency. p-values are calculated using Chi-square 
test.
Table 5 Mean of postoperative time of first requirement 
for analgesics (hour) and mean meperidine requirement (mg) 
36 hours after surgery among posterior and lateral groups
Variable Posterior 
block
Lateral  
block
p-value
Hours post-op 13.3 (2.32) 6.73 (2.91) <0.001
Meperidine dose (mg) 29.2 (10.7) 41.8 (18.5) 0.002
Notes: Data are presented as mean (±SD). p-values are calculated using Student’s 
t-test.
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